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Background: Accurate automated IVUS measurements can facilitate rapid assessment of coronary lumen geometry in the catheterization 
laboratory. We developed a multi-frequency processing method to enhance arterial lumen detection by extracting the different scattering 
characteristics between blood and arterial tissues, which can be integrated into current IVUS hardware. The purpose of this study was to evaluate a 
new automatic tracing system with this multi-frequency processing algorithm.
Methods: This study was performed in vivo with conventional 40-MHz IVUS catheter (Atlantis SR Pro™) in 43 patients with coronary artery disease. 
A total of 522 frames were randomly selected and lumen areas were measured with the new tracing system and a commercially available automatic 
tracing system (TraceAssist™). The data assessed by the two automatic systems were compared with the results of manual tracings by experienced 
IVUS analysts. 
Results: New automated lumen measurements showed better agreement with manual lumen area tracings compared with those of the 
conventional automatic tracing system (Fig). As referenced to the standard by manual tracings, the new algorithm also demonstrated improved 
systematic error and random variability compared with the conventional tracing system.
Conclusions: The novel fully automated tracing system based on the multi-frequency processing algorithm can provide more accurate lumen 
border detection and thus, more reliable quantitative evaluation of lumen geometry. 
